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THE EPIDEMIOLOGY OF SKIN CANCER*
ELEANOR J. MACDONALD, A.B.
In 1894, P. G. Unna observed in discussing
the histopathology of tumors that prolonged
exposure to sunlight might give rise to malignant
tumors of the skin. In 1906, J. N. Hyde, in an
article "On the Influence of Light in the Pro-
duction of Cancer of the Skin" (1) questioned
"whether actinic rays of light unfavorably influ-
ence not all but certain sensitive skin at certain
ages of the body in the direction of the epithelio-
matous metamorphosis." He recognized the role of
pigmentation in protecting the skin from actinic
rays. The next year W. Dubreuilh in an article
(2) observed that chronic exposure to sunshine
was the common cause of skin cancer and that
blonds, whose skin is poor in pigment, are more
often affected than brunets.
In 1928, G. M. Findlay first produced tumors
of the skin experimentally by ultraviolet radia-
tion in white mice (3). This work has been re-
peatedly confirmed (4—6) and in a critical
analysis of the evidence H. F. Blum in 1948
stated: "We now have a number of lines of
evidence, all of which converge to indict sun-
light as the major cause of cancer of the skin
in man." (4)
In cancer of the skin, as in each of the prob-
lems related to human cancer and its etiology,
the base line for sound evaluation is knowledge
of the true incidence. The task of finding out
how much and where has been accepted as the
first responsibility of the epidemiologist in the
field of cancer. Testing the significance of the
multiple variables on the disease and on each
other follows naturally when adequate base data
are assembled. The construction of two cancer
record registries in widely separated geographic
sections in which identical methods of processing
the data were used, has made available data
enabling comparison between the count of all
known skin cancer in an area with the highest
percentage of sunshine annually in the United
States with its occurrence in an area with a low
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percentage of annual possible insolation or
sunshine. There are other factors in climate that
could play a part in the induction of changes in
the skin of man leading to cancer. Humidity,
altitude, wind velocity and temperature, to-
gether or in combination, affect the individual.
The biological factors of time, location, genetic
susceptibility, application, duration of exposure
and response are all considerations. Of all these,
sunshine with its ultraviolet component is the
constant and probably most important factor.
The laboratory work which demonstrated that
skin cancer may be produced experimentally
in susceptible animals by controlled measured
exposure to sources of ultraviolet energy, estab-
lished also the maximum carcinogenic rays as
those of wave lengths between 2900 and 3400
Angstrom units. These are the ultraviolet rays
which lie in the same spectral region as those
which produce the erythema of sunburn and
the antirachitic effects of sunlight.
Data on recordings of relative or absolute
amounts of ultraviolet in sunshine at different
locations are not readily available. Information
does exist, however, on the percentage of possible
sunshine at selected weather stations in each of
the states and approximations of the amount of
ultraviolet in sunshine may be computed. Phillips
of Texas (8), who has presented an excellent
series of reports over a thirty year period on skin
cancer in Texas has constructed a map of the
United States from all available data on which
the insolation is demonstrated by latitudinal
and longitudinal location (see color plate Sun-
shine Map, fronti.spiece).
The contrast between Connecticut and El
Paso County is clearly apparent. El Paso County
has the lowest average relative humidity in
Texas and one of the lowest in the United
States. It has, after Phoenix, Arizona, the highest
percentage of possible sunshine in the country,
SO per cent. It has an average wind velocity
midway between the highest and lowest in
Texas, averaging 9.3 miles per hour.
Salient differences existing between the
weather stations in El Paso and in Hartford,
Connecticut, are shown in Table I.
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TABLE I
El Paso Texas ct
Ground Elevation
Normal Average Daily
Temp
Average Range
Normal Annual Pre-
3,920 feet
63.3°
(50.4—76.2)
169 feet
49.7°
(39.7—59.6)
cipitation 7.83 inches 42.43
inches
Average Percentage of
Possible Sunshine.... 80 59
Average Hourly Wind
Velocity 9.3 8.2
Thus, we have one community high, dry,
windy, with a high temperature and the sun
shining 80 per cent of the possible daylight hours
and the other low, less windy, humid, with a
low temperature and only 59 per cent sunshine
of the possible daylight hours.
In the series of skin cases in Connecticut (9)
arc records for inpatients, outpatients and
individuals not hospitalized hut verified as
having cancer through the pathology laboratory
in one of the general hospitals. Since all the
pathologists in Connecticut at that time were
located in hospitals, all slides of tissue submitted
for diagnosis were recorded in the hospital
pathology accessions. Each of these was traced
through the referring physician to obtain basic
data and follow-up. To ascertain the complete-
ness of the data on skin, I checked the roster of
eases with dermatologists with large practices
in three cities and found the registry complete
for malignant melanoma, and nearly complete
for the epidermoid cancers, insofar as they had
been reviewed by a pathologist.
In El Paso, all hospital, clinic and laboratory
records were abstracted. Through the unanimous
cooperation of the members of the County Medi-
cal Society, records in the dermatologists' offices
were also abstracted by trained workers and
were processed in the same manner as were the
hospital and clinic records. This has insured a
complete inclusion of all diagnosed cases (10).
In Connecticut inclusive for the twelve year
period, from 1935 through 1946, there was a
total of 3,597 individuals with cancer of the
skin. Of this number, three per cent had multiple
primary skin lesions. For the twelve year period,
from 1944 through 1956, roughly ten years later
than in the Connecticut series, El Paso County
had 3,601 cases of cancer of the skin, almost
identical to the Connecticut total in a population
one eighth as large. In the El Paso series, 2,848
individuals bad cancers of the head and neck
and exposed surfaces of the arms and hands. Of
this number, 464 individuals or 16.3 per cent
had multiple lesions ranging in number from
two to 35. Since the fair skinned, red and blond
haired, blue eyed individuals often found among
Irish, Scotch and English people have been
observed in several series to be the most sus-
ceptible, it is interesting that in this series of
individuals with multiple lesions, 27.7 per cent
or 128 had identifiable Irish or Scotch surnames.
This registry of cases has been built retrospec-
tively, so many of the questions that are now
being asked of patients were not included before
the recent heightened interest in the subject.
Except in rare cases, the color of the hair and
eyes was not recorded, though usually the fair-
ness of the skin was. In this area, the skin that
falls in this category is referred to as Farmer's
Skin or Farmer's Cancer, just as the sea-faring
people on the coast of Maine and Massachusetts
referred to it as Sailor's Cancer.
In El Paso, roughly half the population have
Latin American surnames and half are Anglo
Americans. The two groups have been con-
sidered separately, because generally there is
more protective pigment in the skin of the Latin
Americans in the area than in the others. This
classification by Latin American surnames is
admittedly a poor one. It has been adopted by
the Census Bureau as one way to aid in epidemio-
logical studies. In studies on the data in our
registry, the occurrence of skin lesions seems to
follow a different distribution in those with Latin
American surnames.
Epidermoid cancer, exclusive of melanoma,
occurs more frequently in males than in females,
66.8 per cent and 33.2 per cent in the Anglo
Americans. The distribution between Latin
Americans is almost even, 51 per cent males
and 49 per cent females.
Skin of the head and neck is responsible for
35.8 per cent of total cancer among the Anglo
Americans in El Paso, for 8.3 per cent among
Latin Americans and for 7.0 per cent among
Connecticut residents. A detailed breakdown
has been made in the El Paso series of specific
areas of the head and neck and upper extremity
for the Anglo and Latin American groups. (Table
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TABLE II
El Paso Skin Cancer Other than Melanoma
Texas Cancer Registry
1944—1955
Other American Latin American
Male % % Total % Male %
1.1
75.2
5.4
4.3
7.5
6.5
100.0
1
67
6
3
7
5
89
%
1.1
75.3
6.7
3.4
7.9
5.6
100.0
Total
2
137
11
7
14
11
182
%
1.1
75.3
6.0
3.9
7.7
6.0
100.0
Scalp
Forehead, temple, cheek,
nose and upper lip
Ear
Neck
Outer canthus
Innercanthus
Subtotal
21
1,343
179
119
50
25
1,737
1.2
77.3
10.3
6.9
2.9
1.4
100.0
8
752
28
47
33
16
884
.9
85.1
3.2
5.3
3.7
1.8
100.0
29
2,095
207
166
83
41
2,621
1.1
79.9
7.9
6.3
3.2
1.6
100.0
1
70
5
4
7
6
93
Upper arms and elbow....
Forearm
Hand
Thumborfinger
Subtotal
2
17
134
11
164
1.2
10.4
81.7
6.7
100.0
3
18
45
7
73
4.1
24.7
61.6
9.6
100.0
5
35
179
18
237
2.1
14.8
75.5
7.6
100.0
1
3
7
5
16
6.2
18.8
43.8
31.2
100.0
1
—
4
—
5
20.0
—
80.0
—
100.0
2
3
11
5
21
9.5
14.3
52.4
23.8
100.0
Grand total 1,901 957 2,858 109 94 203
II). Eighty per cent of all the lesions in the head
and neck occur on the forehead, temple, cheek,
nose and upper lip among Anglo Americans, 7.9
per cent occur on the ear, 6.3 per cent on the
neck, 3.2 per cent on the outer canthus of the
eye and 1.5 per cent on the inner canthus. Only
one per cent of the total lesions appear on the
scalp, probably attributable to the fact that
many of the outdoor workers in Texas wear
large hats much of the time.
Among Latin Americans, the face accounts for
75.5 per cent, the inner and outer canthus of the
eye for 13.9 per cent. Among Anglo Americans
in the El Paso series, 75.8 per cent who had
cancer of the upper extremity had it of the hand
and an additional 7.6 per cent had cancer of the
thumb or finger. Fourteen and one-half per cent
had cancer of the forearm. In the Latin American
series, only 18 individuals fell into this group, as
contrasted with 235 for the Anglo Americans.
The age range in the two series is from three to
90 for both sexes for age at time of diagnosis.
The incidence rates are adjusted to the 1950
population of the United States to make them
comparable and are for the head and neck sites
for males 20.8 per 100,000 in Connecticut and
50.3 per 100,000 in El Paso. For females, the
adjusted rates are 14.4 per 100,000 in Connecti-
cut and 30.8 per 100,000 in El Paso County.
For skin of the upper extremity, comparable
adjusted rates are for males in Connecticut 2.7
and in El Paso 11.2 per 100,000. For females in
Connecticut, the adjusted rate is 0.7 per 100,000;
in El Paso 2.1 per 100,000. The median age for
males in El Paso was 59.5 years, for females
63.3 years. When rates were figured for each
year of age for males and females, it was found
that between the ages of 60 and 69 among males,
between three and seven of every thousand
developed cancer of the skin of the exposed parts
of the body; from the age of 70 on between four
and 17 of every thousand developed it.
Complete information is not available on
occupation since the question was not always
asked in the earlier records. Of those whose occu-
pations are known in El Paso with multiple
skin cancer, half of the men were farmer-ranchers.
Of the women, farmer's and rancher's wives
account for an identifiable proportion. Phillips
has pointed out that many patients are treated
over twenty years or more, and shows that even
effective therapy cannot prevent the formation
of new lesions. Smith observed (11) that even
when ranchers have been persuaded to consider
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an indoor occupation, new lesions will occur
once carcinogenesis is established even though
they will occur with less rapidity than when the
individual was continuousy exposed to the sun.
The disproportion of males over females is
apparent in every series, generally assumed to be
because women protect their skin by better care
and are less often in outdoor occupations. Among
both men and women there are many cases in
which exposure to the sun, except incidental
exposure, is not a provable factor. Some individ-
uals with the classic conditions for the genesis
of skin cancer develop one and do not develop
a second. Some do not develop even one. What
protects some and not others?
5UMMARY
Comparison of the incidence of cancer of the
skin in two sections of the United States has
been made through the material available in
two state cancer record registries. In Connecticut,
an area enjoying 59 per cent of the possible
sunshine, the occurrence is only one eighth as
great as in El Paso County, which has 80 per-
cent possible sunshine. The contrasts between
the two places occur in respect to humidity,
rainfall, temperature and wind velocity. This
study confirms for a total population, the findings
in the literature based on selected series of cases,
that where insolation, plus altitude, aridity,
wind and high temperature for long periods of
time prevail, there is also an extraordinarily high
incidence of cancer of the skin of the head, neck
and hands in light skinned individuals. A demo-
graphic survey of the whole population is planned
in El Paso, to be checked after completion with
the cancer index. In this study, an effort will
be made, by working from a total population
as it exists, to answer some of the anomalies in
the occurrence of cancer in some inviduduals,
and not in others who would seem to be similarly
susceptible.
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